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Abstract 


PROBLEM TO BE SOLVED: To store a part of data from an information source and to transmit the 
stored data to a client corresponding to an instruction from the client. 

SOLUTION: In the case that this equipment is interposed between the information source and the 
client through a network, a storage management part 108 prepares a storage setting table 
corresponding to storage setting information and a delivery management part 107 prepares a delivery 
management table for deciding the delivery destination of the data from the information source 
corresponding to a request from the client. Then, when the data from the information source are 
received, they are delivered to the delivery destination, the data are sampled and stored 
corresponding to the contents of the storage setting table, and when a digest processing is specified 
in the delivery management table by the client, the stored data are transmitted to the client. 
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SQ,g, 7,7-yfS 1 2©SttWtfflS, Xf77"S 1 4 
©Kit^S. Xfy7"S-16 0iifgj!li. 7.7- y 7 
SI 8T^^x7 h^JaaSfT-p. 
[0 0 4 0] SfXfy^Sllf, 1 



0 5»C«t0T8E^e>CDS**«»<b^S:*iJ^b. g3fc*t& 

n«x5^:/s i 2 tit*. *©H#fc*rrs«w-fl-w- 

J&a«fr3. — Xf'y^Sl l TTSitfflJ J; 0 ©g# 
7-y:/S 1 3 tit*. *v h7 — £ 1 1 
0 S^UTA*fflI» 1 0 2 tx-^J&Wrbfc^Sr'M 

jrr*. 7 : -?mmvrzm\tx7-y7~s 1 4 tit*. 
^©siMb/tx-^ssia&ag&i o 4©«fP©TfcT 

8it{8!l©^7-i'7>h(*gaj3|-r-5ii: ! bt*. i&gtJftbT 
5r-*«*«l 0 6 t^fTf*. -7j> Xt77"S 1 3 
Tx— ^#M*LTV»fcV»l»*tt;*7-v:/S 1 5 tit*. 

^-fv-f-^ohatjssftbfcwtt^yys i 6 tit*. 

©^-f7-f^>h^4UTimaXfi'7"S 1 8 tit 

[0 0 4 1] M. ±ao*fflIXT?7"S 1 2, S 1 
4, S 1 6RtfS 1 8te. £TF. 7D— h£#R8 

[0042] 01111 01 0fflXf^7 , S 1 2©S# 

[0 0 4 3] ^fXT7 7"S2 1T. gWTOlO 
5 tJcOTSSGfl©^^ 7>h«fc0©g3j<#&-5^<!:5 
U S^ftntf^^y 2 2 tit*. ■€■© 

n«^^-y^S 2 3 tit*. BJiH^agBl 0 7, ESffl 
SSBl 0 4»tf*y h"7— 0 lOfflafcJ: 
•9. •«««©* ^5U—/ti:©Sjttftia«*ff-r*. 

©8&£$&Stt. I1207P-ft-hS;#Il/Tffb 

[0 0 4 4] SfcXf7 7"S2 2Ttttt£$-?ftV>l«tt 
7.7- yys 2 4tit*. «E7H*«»^5*»***. $$7 

s*T$ntf7f7 7"s 2 5 tit*. i^b<E2iifaeB 

10 7, SSffllll 0 4Rtf*y h^-^IffWl 0 
l©^at«t0. *'yh9-?110S^LTOA^5 

u— At©»«©«»r8!ra*£EfT-r*. m. d©^a« 

01 4©7D-ft-h*#ltTffb<iIt5. 

[0 0 4 5] Sfc^fy^S 2 4T?*S7g5fcTft^B#te 
Xfy^S2 6 tit*. ^i^iX hS**»^ 33^**1 
Bfb, y^f-^iX hS*®8|ttXf7 7"S 2 7 tit*. 

106 K««snT^5U»« ^t^arr 
a^-r yxxnaasnfrra. ;:©»a©i¥*ttHi 

5©7D-^r-h*#JRbT«»-r*. izfc.7rrvf 
S 2 6 Ci 0 Ufnog^Tfe^^tt^f 77"S 2 8 
tit*. X7-&a£HfT-f-5. ft. Xf7 7"S2 1 

t. 1 o 5*»s»?!i<&B*rt«tbTtte; 

[0 0 4 6] <t&mm#> 

(IXConnect camera 1 . canon, co. jp: 6 0 0 0 1 : 1 # 
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1 15 0.6 4. 33. 44:890 1> 

<mj mm) 

dXDisconnect #1 150.64.33.44:8901 
> 

dKDirectory 0 1 5 0 . 6 4. 3 3 . 4 4 : 8 9 0 1 > 
•iE-tHrtl. (Dtetf $giH [camera 1 . canon, co. jp: 6 0 0 
0 1:1] A^CDx-^fcEilSfcT Kl^T. [15 0.6 
4.33.44:8901] ^ r# l j £ LTESI-T-Sit* 
<Dt£mm&&7jil<* (DteBj£$fc [1 5 0.6 4.3 3.4 
4:8 9 0 1] <D Hi} JgSgg©*S7g#, (Dtt^-f^x 
7b(. "0" fcfcO#l£^T)<Z>Ei£5fc [1 5 0.64.3 
3.44:8 9 0 1] ^WESIS^tkLT^*. 
[0047] 012 te, 01 1 ©X-x-y^S 2 3<Dfgm 

[0 0 4 8] Xy-y^S 3 IT. ESUfSSU 0 7 tt, 
S*Stt#HgCl 0 5^SttBtofcS*, m%.\i. 
©<Connect 150.31.11.09:65011:1 
#1 150.64.33.44:890 l>tC*fL/X, JgJt 

■zntzmnftmwm (zom&iz [150.31.11. 

09:6501 1:1] (^n«7 150. 31.1 

1.09, h#^6 5 0 1 1, 7. h'J— A#^-l £ 

0 9 C9X h 'J — kmWr-DV 3 1 4 bTWjrT 
•5. fEfd^LTV^^ttX^^ys 3 5 Jg 
iLT^fjiH^ICttXfyT'S 3 2 Kilty. 7*7- v-f 

s 3 2-rtt. ««ifcT*«*i««'vosa*»*sia'rj: 
^ icsjftemaB 109 jcjt^-r-s. ^ntejco ±gg©* 

-tUT^^-y^sasicjB*. safi»io7tt. x 

"J— U HTOEaSWST—:/.^ 1 2 

ic, MJ-A^£»Jrr&i^u^>x>hU£fm-r 
£>. hicx^^s 3 4 tjt*, asosafif-^ 

;U3 1 3K«rbV»XhU-AfcJI*r**Bltt««KST 
*. -tl/TXfji^S 3 5 Kit*, EM5teID£*iJ»3y§ 
T, ES!*^— ^3 1 5 KEj£5te1if$B E 
jlSfclD, 1 5 0.64.3 3.44, ^-h 

8 9 0 1. Eiieai D #l)fcttJTr*. 
TEM'ffa^ 1 — ^ 3 12 CDE£tX h U — A<D (15 0. 
31.11.09:65011:1) tc^rf £Ei£X h U - 

£ffr£U SggBtP^*^>^ 7 0 3 Srx? #;!/ hfitK, 
^-fyi^ h 7 0 4£ TFalsej , ^-f : Jol7 h #9 > 

^7 0 5$ "o" idtajrr-s. 

[0 0 4 9] El 1 3te, 01 2<D7,7-y^S 3 4©ft 
[0 0 5 0] *-TX^^7"S4 IT, 1ftX¥9ttl 0 8 

«&£g#§-<z>j#o«*fiig€5 i --? , ;u3 i i*#bbut; 



g««=g^-:7\^3 1 3^©i&£rtsg£ft£T<2>. 
SrSIXHJ-AlifgKlte. *n#atMMMaS(«a9T 

^tiToStJ&^ws^T^ib^nfc^s:^ 
•r«ffi*MtBfi-r-5. ^-uTSWifseEi os«, wlh 

X>h'J **««a5=— ^;i/3 1 3 Klf&fcU 7 h y- 
A##8 0 1 tbTEii^ r-U-A I D£t5:5rr£. * 
(C. X h'J-A^g^-KTgKj^nTV^^ (g 
Ma6 0 4^ TTruej ) tCte, £ h U -A©tif$R 

i!itc^-r-£)#«^«^&sifi^^-^;u3 1 ia> 

fi6 0 4^ TFalsej ) Idfct. *»«JE^— ^3 1 

i©i«xhu-A (=0) X'&^y^^hm^m^- 
m-r. # icx 7-v 7S4 2ti*.. s«^^-^ju3 
i i©T^-fe7.F^^6 0 2*^. mmgwr- DVZ 1 

3<Z)g|8J3$8 0 2CDJg£tS:5£U Xf->/S4 3T. 
&0j£#-fi£K>Jl8 0 3£!®£-r£. fLTXfv^S 
4 41CJ1*-. #«*^>^©)S8 0 4S "0" leU X 
f-^S4 5TH, lDMt77y8 0 54 TFals 
ej fcttJEU Xf-^S4 6Tlt g^-h'TXh 

u-A^tb^nTv^^tc^a^-H^^ys 0 

6* TTrueJ (C, ■^■ST&Wli^'fcte TFalseJ 1^56 
[0051] 014 te, 01 10Xf7/S 2 5©« 
[0 0 5 2] SfXfyyS 5 IT, ES£t=JigBl 0 7 

it, zLowwimw&^MT&iz&^T, mzk'gmT— f 

;|/3 1 2©+<E>Ej£$te I D7 0 2 te*fj&-r £ X > h U £ 
*ICXf7 7"S 5 2 Kit*, BiJI&LfcX>h 
ij Kfcf-f -SEiHX h U —A I D 7 0 1 CD + tcEjUJfe I D 

(£> tt^tCliX^y^S 5 3»Cit^. gJfc^flSBlO 
9 KlEiHX h 'J — A I D 7 0 1 tC^f ^>aft©^7S 
**^-r^«t^fcm^-rS. igg^TX^^^'S 5 4{Cjt 
ESIWa^— 3 12 <£>Ej£X h U - A I D 7 0 
1 K*rJ&T-5x>hU£fi'j|&L. Xh'J-Aflf-^ 
;i/3 1 4C9*fJti;T-5X>h'Jt)N'J^-r ; 5. ^LTXf^ 
:/s 5 5 ICii*-. EiHX h 'J -A I D 7 0 1 ic*h&T& 
itSIf-T'JI/S 1 3©I>hU^lit5. 
dCD|^„ 7C©E2l7.h'J-A^, fWWIf-^3 1 
l©e»Si6 0 4*t TTrueJ T^-57. h U -A t— §C 
UTV^«^tC«. ^•<V^ib+3.-'JXh{lSK7 > h 
U-AWSSSd^AoTV^J&^^i.^i'b. A^TH 
f«t^^-&lC«, jg^f«cB#K^PS(««JAa6 0#)*3"fV 

«fB^x— ^3 1 l©NoT^^n-5^«#^)S:ia 

[0053] 11 511 01 l<Z>77-y7S 2 7©^ 

[0054] gjRgwtttgBi o sA^eesivawi o 
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7 hS*«^a ICHX?" 

■ y ys 2 7 <z>y-r -^xx bmwtf&W}-znz>. ^-fx-r- 

->yS6 1T. EiHtSgB 1 0 7 te, f«^i>x7h 

ESHPST—yjl'S 1 2*#flgUT*iJ»r-r^. Eii+T* 
&l/>(EP-&. EilWS-r— ^3 1 2tCX>HJ**&^) 
fee>«7L^^7 K S 6 2^il*., ^©Ei£W3x-:7VI/3 

EiUfftSWC^OS^XTy^S 6 3\zmtS. 
y 6 3 Tte. E2£1ff3gB 10 7 «E2IW1t— ^JU 
3 12©. Mf2BBM5fefC*ff-5X>hUcoy-1'v J x7. h 
©JS7 0 4& TTruej tcK^U -tflttMcEiiWS^- 
— ^Jl/3 1 2tC^^xXh©g##&WtU£. 
xXhi£ff:5"I'V£I83g-r3o ^dCXxy^S 6 4 til 
2*. gEitWS-^— 7)13 1 2G>^-f >>xX h*^>^C0 
Jg 7 0 5 fc, :r-* 1 0 6 KWmHtltzy^ i^x 

[0055] @16lt 01 0K7 D — ^ — Mdisle* 

TX-ryT/S l 3<Dx-^SW^§I^St#^ib$ti^)X 

T^ys i 4©sasij!aac9rt^s:^Lfc7D— ^-r— n 

[0 0 5 6] S§r-^©^liiL'Xf'; 
^S7 1, E2£©aT— :/JU3 1 2©§I7. HJ-AtC 
#TS^£Ei£'JXh£^#-mbflM5g'JXh3 1 61C 
«Anxfy^S7 2, fls*U*h3 1 6#3»a»5*> 
WtWf'^S7 3. fPSIUXhS 1 6*«^Ot* 
>?xX hr-*ftt«f«f-i'f«fil^T5» 
fff«J7h3 1 6^T&V^tl:ffiUX 
h3 1 6^e > ^K>SS2l$fe*l^^tiJ-r7.5 : --y7 r S 7 

#fcl^-f >?xX h*- Hfe-5^tt^«Ofe«e)©*.»C± 

5fei Da<ft©ffi)©«££^-r£x^>;/:/s 7 6, X 
mn7f7/s7 7, EaifcflsviEaiwa?— ^ 

3 12SIStT5Xf'^S7 8. Jg»f(C«tOEjtl?S 
T— ^;i/3 1 2 0^P#F B 1*^>y^ "0" fc&ofc* 
Sfr&WZTZXT-yfS 7 9, ffi^ra^^^^ 1 2 

©«a« ( "o" com&) \z*:<DmM9tt<D&m.*tyz>w 

mfHW7>Tv7S8 0, ^-HiLfcEaBfcSrfl^'JX h 
3 1 6*»6M»UTfPJRU^h3 1 6 
7"S 8 1 <h£ffit*.TV>3. 

[0 0 5 7] ft#:»C»±, E&&9W1 0 4lt 
Sg&l 0 2#x-**£«Ufc-'f"*>ha*»5»£fc:E 
2be«SBM&TS. EStffiSSB 1 0 4 te, *fX7?^ 
S 7 ITSWt— ^«tt*tHU E36«aT—^3 1 
2 ^flLT, -t-OtpOgffT— ^£-5-*.*X HJ— A 
7 0 1 lC*rr*ES£$te I DOTS. 7 0 2 #> £>Ei£$fc£Si.£- 
ffllt^'JXh 3>1 6 CftAt5Uf«>»yS 7 2). 



[0 0 5 8] ^f'jXf- 3 1 6^Ta^tStt^ff 
:/S 7 5 Kit*-. *®fM!iU;*h3 1 6«>5E£ft£l 
^^titl-r. ^K^^-y^S 7 ^«E2l5feI 
Dj5*Vf xXCDffifr. *SV»ttEaMF3T— ?>3 1 2 
05. ttJft-raESISte©^^;*. h 7 0 4*« TTruej T 
S>S*^*iJ^L, -€-3-CSn«y-f i>xX ha&fi*»RJfc 
■ZnT^Zfzib'Mmn^MViilsTXTy-fS 8 1 1'il 
*tlUft-C0l£ie>lZ\3.7>'rvZfS 7 7\ZMtS. XT'; 

^s7 7Tit EinaassB 1 o 4 «. smT-^sai^ 

ftUBflll 0 3£5>bTE2£Sfc^i£ffiL. EjH^aT-^ 
)V3 1 2CD|B|i;Ej^5felC^^--5«©Siec^*0>5' 
7 0 3* "1" fctti>£iS-r*(XT«y:/S 7 8). 
T^«cB$Fb1*^>^ 7 0 3©!^ "0" KTRC&ofcfr 
•h'p^Srgll^ -?--5-r$>tl«XT^ys 8 0 Kit*-. & 

E^tW^O^JSf^SSrff 5. i©Xf»yyS8 0O 
t£. tttXry ys 7 9TA>»^ 7 0 3 ©I*« "0" 
^TTfc^B#teXTy:/S 8 lKjl*. -^WjfflSb^ 
-pfcEiUJfeSrf^lil'JX h 3 1 6 ^fflBfcLT. &<£>E£| 

[0 0 5 9] Xf'^S 7 3Tf£f¥!'JX h3 1 6 

i o 4ttT-^#«5aat-s<Jffli*#T. 

[0060] 0 1 7 te. 01 eCXf^yS 7 4©f- 

[0 0 6 1] iC9ffl.a«, f«t^XhU-AT^ 
fr&fr&Wftt**. hU-iflSXf-^S 9 1. SB# 
^**Vi«S7U—A^S€ii^F B 1rt-Cfe-5^S*^ 
fl^-T-SS^ii^FBlrt^XT^^S 9 2, §§f- 

f^r-zmmm o 6 tcsii^(cs#jity»€ji*-XT 

77S9 3. R7/^««31i$B£3eSrT£H$rXT-y?' 
S 9 4 £flt7lTt>5. 

[0 0 6 2] EitflaSSU 0 4te. SfXf'^S9.1 
T, fttflf- ^3 1 3£#8gU $&S*f&<£>g{f 
X-^^tTX h'J-AOS^#W«31^-^3 1 
3 \Z & -5 5 *^ S^-r * . CttXf'^S 
9 4lCit*-. $>-5^^-i'«X'T--y^'S 9 2 tCjt^. JgtC 
S«flf- y;U3 1 3©ScD3i*-4"7 7^cD«8 0 5 

^77^8 0 5*5 TFalsej ODS'&ICtttfj^^ 
FlftT4^fciiXfy7'S 9 4ICitO^. Z\<D7yi/8 
OStf TTrueJ <7>«^tC«XT^ 9 3 (Cil*. Sit 
x-^T-^SMl 0 6fC«^ji^Xx^^'S 9 
4tittT. iCDXfi/7'S9 4m SSflf- ^JU 

[0 0 6 3] 01811 01 KDT.J-y-yS 9 4C0§*fi 

a. tafif-T'ji'3 1 3*^^t-rsx>hu©# 
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ffift<?>i?<Dm8 0 4©ffi£ 1 0®ffT y :/ 

S 1 0 1. MfH^^^>^8 0 4®I«< "0" UT\Z 
0flSXf77S 10 2. m0 
y 7 if<Dm 8 0 5 A* TTruej T'c&-575>57!r>£ J l i iJ5t 
T^D&^JST.^y^S 1 0 3, 
©IS 8 0 5 CI TTruej ZR\TZ>ttAXTyZfS 1 0 
4, S»*^>^©3S8 0 4lCSi0ji*-ft$O^8 0 3 
l:*5ii^At5^XXf7 7S10 5, gtft-h* 
T&Zfr&fr&PlfeTznfeT.'rvy'S 10 6, 
* t t , 7 7^®«8 0 5C TFalsej £ftAT SftAT.-?- 

•^sio7, wmti 'y>^<om8 o 4 izmm<Dm 8 o 

2fflI4ftAt5ftA7ry/S10 8, gfttHXo£ 

«ex^)fi@»i^-f v^ia^T-5ig5£x^<y^'s io9, -t 

LTtfJKrffiST.T^^'S 1 1 0*{1^.TV^„ 
[0 0 6 4] S.-fX'rvZfS 1 0 IT, ffiiHSttSgP 1 0 
4\tWm<gm7— 7)V3 1 SC^XhU-ACMt* 

"1" «W5 f ^U^>h (-D "T^. ^l:Xf>>/S 
10 2lCit#-, £©#IS#9>:$' 8 0 4©fit£ "0" <h 
JtiRL, "0" JcO^OTlfcT^MfcUT-. Cl©#lg£ 

j^t-t-s. — "o" wT-c&ntfx^y^s 1 o 3 
icii*. wo&&*y7{f<Dm8 0 soisrx ft 

-5. t^©S8 0 5fflt^ ("Truej -C&ttn«7.T- 
1 0 4\zm&> W.Q&&tpy ; 7>f8 0 5 IZ TTru 
ej £ttAU Xf'^S10 5T, #«*»»^©3I 

8 0 4tmt)j^^S^0^8 0 3©<S£ftAbT#ia£ 

[0 0 6 5] — Xfy^S 1 0 3T. ItOji*-*^ 
5^8 0 5tf TTruej SSSXf'y^S 1 0 6 fcJt*-, 

H©«8 0 6*T-^h"T*. E-HTBf**— F 
# TTruej T&H!i5«Xfy^S 1 0 7 Kit*, 
jA*^?^ 0 5tC TFalsej SftAL. X^v^S 

1 0 8"C, >*©JS8 0 4fcS»0*8 0 2© 

t*<Ul/Tfil*»7t*. $fcXr7 7S106 
T. g*^— H8 0 6*< TTruej fte.tfXf7^S 1 0 

9 Kit*, a6<DW9lK&T~'7)\'S 1 lOSK^hU 
— AtC*fJS-r-l>X>h'J©7^-fexraRi6 0 2©ffi£# 

«J«r4ffl3£fT'5. ft. nwSJBrfflawF'iiFteHi 4©? 

[0 0 6 6] Sk±<Dnft\Z*K>* a*Mf8ME— HO** 

^©sflrtWHWifftofta. — sis**!*— 

7— ^3 1 3©®OMfi^®S8 0 3COMfCffi^t" 

stfcitsttx. ra$8 o 2T»**n*i$mjew-M* 



[0 0 6 7] 01911 01OOXf7yS16Og» 
[0 0 6 8] 02OH01O©Xf';^S18©y'fv 

*z.b\zttfo-?z>mm7—y'ji<3 1 5Sr^*-tbbf^H'j 

7.H3 1 6t;T5Xf'^S 12 1. ffl>JXh3 1 6 
^^§A^W^T^X^'y7 p S 12 2, EiHSte* n 

■tJMH-rxT-y^s 123, -r-^ffigu o 6t:tx 

Hlt5Xf7^S 1 2 4. E3l«S7 l -^;i'3 1 2© 
H^X^y^S 12 5. Xf 7 7S 1 2 5TIiS$tlfc 
^-Y >^xXhA^>^ 7 0 5©M# "0" iZtevtzfr* 
W^jmXf-^S12 6, Ei£7 HJ-Atf^ 

a— •v&z>fr&n , &-?z>x ; ryy"s 127. E2i$fc£B'J 

it^Xfy^S 12 8. 6Si£$te£&7C-r£X5^:/S 
12 9, feit'JT. h3 1 6frt,$&mft.&W\fa?Z>X7 L y 

7S 1 3 0. f££l'J7. h 3 1 6^©t€fC^'T>Jx7. 
hM^S-S^SA^flJ^-r^X^y^S 13 1. -fL 

S 1 3 2 £ffit*.TH5. 

[0069] s-rx^^ys 1 2 it, Gsuaaffi.o 

4«. EJUSa?-?";!^ 1 2£#!&U ^viXh 
©^7 0.4*! TTruej (Dmmft&M&m U <&nfcf#3g 
iJXh3 1 6l:ftAt5. ^^T^^y^S 1 2 2T, 
■?-OfPH'JXh3 1 6^T*S)»^*lJSb. £&£>fcf 

7.^5/ :/s 131 icit*. ^T^wntsx-T-^ys 1 2 

3{'ittJ. 7f7^S12 3TH fPSd'JXh3 1 6*» 
£ l-pE2i$te£^#-fflUT, -^n$:M^g32l5fet L, 7. 
f7ys 1 2 4T, ^^«§P1 0 6*^S«f-^ 

2 sicit*. gsotst— 7JP3 l 2©y-f-^h* 

>7 7 0 5 ©fit£ " 1 " TZYS'tV 'J * > h (- 1 ) 
U Xf-y7S12 6T. ^-f^iXh* 1 ?^? 0 5 
©fit** "0" «»£536»«3e-r*. ¥4Vx.7sY1}*)>9 
7 0 5©ffi*« "0" T&ttnii;*7-y7S 1 3 0 Kit 

ffi'JXh 3 1 6 35^^Eii5feS:^bT7.'r^ 
yS12 2fCS?>„ 

[0 0 7 0] tittX'ry 7S 1 2 6T. ^-fv'xT.h* 
f>^7 0 5©ffl*i "0" T*n«7.T-^yS 127C 

it*. sameaT— ^"Ji/3 1 2 ©Eitx h u - a i d 7 

0 l^V'f^-X©{ST*^^-&(C«y5--efe^<i:bT 

x^yys 1 2 8©gaii5feffli^®aicjit?. 
asnff-r-5. bp-6. xt7^si2 8th E^«a 

^-^■;U3 1 2^e,*f^EiH5t©X>hUSrNiJ^b. 7. 

f'^ys 1 3 o-rf^aiuxh3 1 6*»6-t©*#*sas* 

SH'JIftUTX^ryys 1 2 2tcM^>o ^fcX?--y7 , 'S 1 
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2 9X'\t, WM. l ^m. ; 7—Zf)VZ 1 2©;ft&ffijMSte©X> 
hU©^ h©Jg7 0 4£ TFalseJ CLTXf 
7 7"S 1 3 OlCit^. ftlS'JT. F3 1 6 7^6*f#56E)i5fc 

^bu^ltx^^^s i 2 2^ss. une^f77s 

1 2 2*Wf7yS 13 0 STCD^SS. fNIUT. h 

3 1 6!6^(C/«j:S*T«S0ig-r. u^LT^f'^Sl 

2 2Tfff iJX h 3 1 6^355c^c^i:X-f y7"S 1 3 1 
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[Claims] 

[Claim 1] A communication apparatus, interposed, via a 
network, between an information source and a client, 
comprising: 

storage means for, in accordance with setup information, 
accumulating a part of data transmitted by said information 
source; and 

distribution means for, upon the receipt of a request 
from said client, distributing to said client said data 
accumulated by said storage means. 

[Claim 2] A communication apparatus according to claim 
1 , wherein said data transmitted by said information source 
include, at the least, video/image data and sound data that 
change dynamically . 

[Claim 3] A communication apparatus according to claim 
1 or 2, wherein said setup information includes, at the least, 
information concerning said information source, an interval 
for the fetching of data, and a length for said data to be 
fetched. 

[Claim 4] A communication apparatus according to claim 
1, wherein said distribution means includes acceptance means 
for accepting a distribution request from said client, 
further comprising : 

request means for requesting that data in accordance 
with said distribution request be distributed to said 
information source . 



1 



[Claim 5] A communication apparatus according to claim 
4, wherein said storage means stores part of said data 
received from said information source in accordance with said 
request accepted by said acceptance means. 

[Claim 6] A communication apparatus according to claim 
1. wherein said distribution means distributes to said client 
said data stored in said storage means as the number of 
frames or within the time requested by said client. 

[Claim 7] A communication apparatus according to claim 
1, wherein said storage means includes a double buffer 
comprising a read buffer and a write buffer. 

[Claim 8] A communication apparatus according to claim 
1, wherein said storage means includes request issuance means 
for voluntarily issuing a data request to said information 
source in accordance with setup information; and wherein said 
storage means stores, at the least, part of said data that is 
transmitted by said information source upon the receipt of 
said request from said request Issuance means. 

[Claim 9] A communication method, for a communication 
apparatus interposed, via a network, between an information 
source and a client, comprising: 

a storage step of, in accordance with setup information, 
accumulating a part of data transmitted by said information 
source ; and 

a distribution step of, upon receipt of a request from 
said client, distributing to said client data accumulated at 
said storage step. 
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[Claim 10] A communication method according to claim 2, 
wherein said data transmitted by said information source 
include, at the least, video/image data and sound data that 
change dynamically . 

[Claim 11] A communication method according to claim 9 
or 10, wherein said setup information includes, at the least, 
information concerning said information source, an interval 
for the fetching of data, and a length for said data to be 
fetched. 

[Claim 12] A communication method according to claim 9, 

further comprising the steps of: 

accepting a distribution request from said client; and 
requesting that data in accordance with said 

distribution request be distributed to said information 

source . 

[Claim 13] A communication method according to claim 12, 
wherein, at said storage step, part of said data received 
from said information source is stored in accordance with 
said request accepted at said acceptance step. 

[Claim 14] A communication method according to claim 9, 
wherein, at said distribution step, said data stored at said 
storage step is distributed, to said client, as the number of 
frames or within the time requested by said client. 

[Claim 15] A communication method according to claim 9, 
wherein, at said storage step, a double buffer comprising a 
read buffer and a write buffer is included. 

[Claim 16] A communication method according to claim 9, 
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wherein, at said storage step, a data request is voluntarily 
issued to said information source in accordance with setup 
information, and, at the least, part of said data that is 
transmitted by said information source is stored upon the 
receipt of said request at said request issuance step. 
[Claim 17] A communication system comprising: 
a relay server interposed, via a network, between an 
information source and a client, 

wherein said relay server includes 

storage means for, in accordance with setup 
information, accumulating a part of data transmitted by said 
information source , and 

distribution means for, upon receipt of a request 
from said client, distributing to said client data 
accumulated by said storage means; and 

wherein said client issues, to said relay server, a 
request for a connection to said information source, and said 
relay server, upon the receipt of said request from said 
client, connects said client to said information source for 
the transmission of data to said client by said information 
source, 

[Claim 18] A communication system according to claim 17, 
wherein said data transmitted by said information source 
include, at the least, video/image data and sound data that 
change dynamically . 

[Claim 19] A communication system according to claim 17 
or 18, wherein said setup information includes, at the least, 
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information concerning said information source, an interval 
for the fetching of data, and a length for said data to be 
fetched. 

[Claim 20] A communication system according to claim 17, 
wherein said distribution means includes acceptance means for 
accepting a distribution request from said client, further 
comprising: 

request means for requesting that data in accordance 
with said distribution request be distributed to said 
information source . 

[Claim 21] A communication system according to claim 17, 
wherein said distribution means distributes to said client 
said data stored in said storage means as the number of 
frames or within the time requested by said client. 

[Claim 22] A communication system according to claim 17, 
wherein said storage means includes a double buffer 
comprising a read buffer and a write buffer. 

[Claim 23] A communication system according to claim 17, 
wherein said storage means includes request issuance means 
for voluntarily issuing a data request to said information 
source in accordance with setup information; and wherein said 
storage means stores, at the least, part of said data that is 
transmitted by said information source upon the receipt of 
said request from said request issuance means. 
[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 
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The present invention relates to a communication method 
and a communication apparatus for relaying and distributing 
data transmitted, by an information source, to a client, 
thereby providing a transmission service for video signals, 
for example, via a network such as the Internet, and to a 
communication system wherefor the communication apparatus is 
provided . 

[0002] 

[Description of Prior Art] 

Recent times have seen the rapid and widespread adoption 
and use of the information system known as the World Wide Web 
(hereinafter referred to as the WWW) . On the WWW, client 
data are distributed by data servers, called WWW servers, to 
multiple clients on the Internet and on other, associated 
networks. Further, on the WWW, proxy servers (hereinafter 
referred to as proxies) are employed, since the proxies 
include a function that enables them to store client data 
when the same data are referred to by a plurality of clients, 
and to thus reduce the number of WWW server accesses. 

[0003] 

However, for text data used on the WWW, the thus 
employed proxies permit no errors, not even one consisting of 
a single byte, and handle only complete data. Whereas, 
multimedia data, such as video or audio data that has been 
increased, is not complete, and one characteristic of such 
data is that when a small error occurs during data 
transmission, that error does not constitute a critical error. 
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In addition, when live video or live audio data picked up or 
obtained from a local area source is rebroadcast via a 
network, since such data are continuously updated, it is 
impossible to store the data in a complete form, and the 
storage of such data is not meaningful. 
[0004] 

When the above conditions are taken into account, it is 
found that for live multimedia broadcasting depending on 
conventional proxies is inappropriate. The factor that 
renders the proxies inappropriate is related to the storage 
of data, but if systems called distribution servers or relay 
servers were constructed from which data storage functions 
were removed, and if current data were distributed to 
multiple clients, these systems could also be employed for 
live multimedia broadcasting. 

[0005] 

Of late, systems have appeared that provide video or 
audio multimedia broadcasting via the Internet. And because 
of the above described conditions, some of these systems, by 
interposing distribution servers capable of servicing many 
more clients, can increase the number of persons who can 
simultaneously receive current audio data from information 
sources . 

[0006] 

On the contrary, for the multimedia distribution 
services available via the Internet, a service is required by 
individual clients to help them determine which information 
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sources (transmission stations) they can access. Currently, 
information for this purpose is dynamically written to files 
on WWW server home pages to which clients can refer when 
selecting desired information sources . 
[0007] 

Therefore, when a client desires to access data that a 
distribution server has previously relayed or distributed, 
since the distribution server can honor the client's request 
without having to procure additional data from an information 
source, the volume of data supplied to the network by the 
information source need not be increased, the information 
service requirements can be quickly coped with, and the 
quality of the data distributed is high. Nevertheless, on 
the part of the client, there is also a natural desire that 
data transmitted by an upstream, from the client's 
perspective, information source be available from a 
distribution server site that is as near the client as 
possible and that has preferable access conditions, i.e., a 
site that can obtain preferable video and audio. 
[0008] 

[Problems to be solved by the Invention] 
However, with only the conventional directory service 
provided by WWW home pages, information can not be obtained 
that describes existing conditions at distribution servers 
near a client. Further, since live video or live sounds 
provided by information sources change constantly, it is 
preferable that an operation employed for this data differ 
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from an operation employed for ordinary static data obtained 
simply by referring to a file wherein the data is written. 
[0009] 

While taking the above prior art into account, it is one 
objective of the present invention to provide a communication 
method and a communication apparatus for storing part of the 
data transmitted by an information source and for 
transmitting the stored data to a client upon the receipt of 
an instruction from the client, and to provide a 
communication system for which the communication apparatus is 
an integral part . 

[0010] 

It is another objective of the present invention to 
provide a communication method and a communication apparatus 
for, upon the receipt of a request from a client, requesting 
data from a designated information source, for storing at 
least a part of the data transmitted by the information 
source in accordance with the request and for transmitting a 
predetermined amount of the stored data, and to provide a 
communication system for which the communication apparatus is 
an integral part . 

[0011] 

It is an additional objective of the present invention 
to provide a communication method and a communication 
apparatus, for periodically issuing requests for data to an 
information source at predetermined intervals, for storing a 
part of the data and for enabling transmission of the stored 
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data as needed, and to provide a communication system for 
which the communication apparatus is an integral part. 
[0012] 

[Means to solve the Problem] 

To achieve the above objectives, a communication 
apparatus according to the invention has the following 
configuration. A communication apparatus interposed, via a 
network, between an information source and a client 
comprises : 

storage means, for accumulating, in accordance with 
setup information, a part of the data transmitted by the 
information source; and 

distribution means, for, upon the receipt of a request 
from the client, distributing to the client data accumulated 
in the storage means. 

[0013] 

To achieve the above objectives, a communication method 
according to the invention has the following configuration. 
A communication method, for a communication apparatus 
interposed, via a network, between an information source and 
a client, comprising: 

a storage step of, in accordance with setup information, 
accumulating a part of the data transmitted by the 
information source; and 

a distribution step of. upon the receipt of a request 
from the client, distributing data accumulated at the storage 
step to the client. 
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[0014] 

To achieve the above objectives, a communication system 
according to the invention has the following configuration. 
A communication system comprises: 

a relay server for a network that is located between an 
information source and a client, 

wherein the relay server includes 

storage means, for accumulating, in accordance with 
setup information, a part of the data transmitted by the 
information source, and 

distribution means, for, upon the receipt of a 
request from the client, distributing data accumulated by the 
storage means to the client; and 

wherein the client issues, to the relay server, a 
request for a connection to the information source, and upon 
the receipt of the request from the client, the relay server 
connects the client to the information source for the 
transmission of data to the client by the information source. 

[0015] 

[ Embodiments ] 

The preferred embodiments of the present invention will 
now be described in detail while referring to the 
accompanying drawings . 

[0016] 

( First Embodiment ) 

Fig, 1 is a functional block diagram illustrating the 
configuration of a distribution server (relay server) 
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according to one embodiment of the invention. The individual 
sections may be implemented by using either hardware or 
software; however, in this embodiment sections constituted by 
software are employed. 
[0017] 

In Fig. l, reference numeral 101 denotes a network 
communication unit, which includes an input processor 102, 
for receiving data via a network 110 from a transmission 
source, an information source, and an output unit 103, for 
transmitting data to a client machine via a network 111 (the 
network 110 may be employed, however, for convenience, during 
the explanation a different network is employed). Reference 
numeral 104 denotes a distribution unit, which controls the 
network communication unit 101. Reference numeral 105 
denotes a request acceptance unit, which accepts various 
requests from the client machine, located downstream. 
Reference numeral 106 denotes a data storage unit, which is 
used to store a part of the data distributed by the 
distribution unit 104. Reference numeral 107 denotes a 
distribution manager, which manages the acceptance and 
distribution of various data. Reference numeral 108 denotes 
a storage manager, which manages the storage of data and 
determines which portion of the data received via the network 
110 will be stored in the data storage unit 106. Reference 
numeral 109 is a request transmitter, which issues various 
requests to an upstream (information source) machine via the 
network 110. 
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[0018] 

With this configuration, the request acceptance unit 105 
accepts a request (a distribution start request, a 
distribution end request, etc.) from a downstream client via 
the network 111, and transmits the request to the 
distribution manager 107, The distribution manager 107 
updates the internal management information, and if new data 
is required, permits the request transmitter to issue a data 
request to the information source. Further, if the addition 
of or a change in the stored data is required, the 
distribution manager 107 issues a change instruction to the 
storage manager 108. In addition, the distribution manager 
107 sets up required distribution information for the 
distribution unit 104 * 

[0019] 

Whereas, when the request issued by the request 
transmitter 109 to the information source is accepted by the 
information source server or the distribution server located 
upstream, the upstream server begins the transmission of data 
to the distribution server 100. Thus, the input processor 

102 receives data via the network 110, and transmits the 
received data to the distribution unit 104. In accordance 
with the instruction from the distribution manager 107, the 
distribution unit 104 relays instructions to the output unit 

103 for the downstream distribution of data, and in 
accordance with the information that the storage manager 108 
sets up for the distribution manager 107, the distribution 
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unit 104 outputs the received data to the data storage unit 
106 for storage therein. The information set up by the 
storage manager 108 includes information concerning the 
intermittent storage operation and storage that uses using 
short-term sampling, and in accordance with this information, 
part of the data streams that are received from the 
information sources and are relayed or distributed by the 
distribution server 100 can be extracted and stored in the 
data storage unit 106. 
[0020] 

The request acceptance unit 105 receives a "digest 
distribution" request from a downstream machine (client) and 
transmits it to the distribution manager 107. And then, the 
distribution manager 107 updates the internal management 
information and sets up required distribution information for 
the distribution unit 104. That is, when the digest 
distribution is set up, the distribution unit 104 not only 
receives data from upstream that it distributes downstream, 
but it also reads data from the data storage unit 106 that it 
transmits to the downstream machine that issued the "digest 
distribution" request. 
[0021] 

Fig. 2 is a diagram showing the configuration of a video 
image transmission system, including the distribution server 
according to this embodiment. The same reference numerals 
are used to denote components corresponding or identical to 
those in Fig. 1. 
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[0022] 

Reference numerals 100-1 and 100-2 denote distribution 
servers in Fig* 1; and 202-1 to 202-3, camera servers, which 
include a video camera, for image pickup, and a microphone, 
for collecting sound, and which transmit, to the network 110, 
video and sound data (hereinafter referred to simply as video 
data) obtained by the video camera and the microphone. 
Reference numerals 203-1 to 203-3 denote viewers (clients) 
who observe video data received by the distribution server 
100-2 via the network 110. The video data are transmitted by 
the camera server 202, via the Internet 110, to the 
distribution server 100, which thereafter distributes or re- 
transmits the video data to one or more viewers 203 via the 
network 111 . 

[0023] 

Fig. 3 is a conceptual diagram showing the configuration 
of a video image transmission system according to another 
embodiment of the present invention. The same reference 
numerals are used to denote components corresponding or 
identical to those shown in the above drawings, and no 
further explanation for them will be given. 

[0024] 

Fig. 4 is a block diagram showing the configuration of 
the distribution server 100 of this embodiment. 
[0026] 

In Fig. 4, reference numeral 301 denotes a CPU for 
controlling the overall operation of the distribution server, 
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and 302, a main memory that includes a program area 310 (a 
program downloaded from a secondary storage device 303 may be 
stored therein), for storing a program executed by the CPU 
301, and various tables 311 to 316 that will be described 
later. Reference numeral 303 denotes a secondary storage 
device, such as a hard disk, which not only includes a video 
data storage unit 321 but also functions as the data storage 
unit 106, and on which a storage manager setting file 320, 
which will be described later, and a control program executed 
by the CPU 301 may be stored. Reference numeral 304 denotes 
a network interface (I/F) for controlling communications with 
the Internet 110, and 305, a network interface, for 
controlling communications with a network connected to the 
viewer 203. Reference numeral 306 denotes a timer, which 
counts the time in accordance with an instruction received 
from the CPU 301, and which permits the CPU 301 to generate a 
timer event when a predetermined time has elapsed. 
[0027] 

Fig. 5 is a flowchart showing the initialization 
processing performed by the distribution server 100 of this 
embodiment at the time of activation. The control program 
for this processing is stored in the main memory 302 and is 
executed by the CPU 301. 

[0028] 

First, at step SI, the storage manager setting file 302, 
which is stored in the secondary storage device 303 as a file 
that includes the setup information concerning the data 
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storage operation, is read. Then, program control advances 
to step S2 and the file information is written to the storage 
setting table 311 in the main memory 302, At step S3, the 
distribution management table 312 is initialized, at step S4, 
the storage management table 313 is initialized, and at step 
S5, the timer 306 for the automatic storage is set. 
[0029] 

Fig. 6 is a diagram for explaining the contents of the 
storage setting table 311. 
[0030] 

An area 601 is used for an entry designating an 
information source for a data stream to be stored, and the 
address, the port number and the stream number of the 
information source are written in the area 601. A column 602 
is used for the entry of an access (sampling) interval (a 
unit used for the number of frames or seconds) when the 
intermittent storage operation is performed. A column 603 is 
used for the entry of the length (the number of frames or 
seconds) of fetched data. A column 604 is used for an entry 
representing information for a flag indicating whether the 
data distribution request transmitted to the upstream 
(information source) should automatically be output even 
without a request being received from the downstream (viewer) . 

A "True" entry indicates a data distribution request was 
automatically output to the upstream (information source), 
and a "False" entry indicates the opposite. When the value 
of the stored data stream is "0", this means that the 
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information source was not specified at the initial setup, 
and that the information source is set upon receipt of a 
request from downstream (viewer) . 
[0031] 

Fig. 7 is a diagram for explaining the contents of the 
distribution management table 3121. 
[0032] 

A column 701 entry indicates the number (ID) of a data 
stream (distributed stream) distributed by the information 
source, and a column 702 entry indicates the ID of a 
distribution destination (the distribution server or the 
client, such as a viewer). A column 703 entry is for a 
connection time counter indicating the elapsed time (the 
number of frames or seconds) since the connection with the 
information source was initiated, and a column 704 entry 
represents a flag indicating the presence/absence of a digest 
distribution request from the distribution destination, and a 
"True" indicates that the digest distribution request has 
been issued. A column 705 entry is for a counter 
(hereinafter referred to as a digest counter; the unit for 
the number of frames or seconds is employed) for the number 
of data sets transmitted since the digest distribution began. 

And when the distribution stream ID entry is "-1" , this 
means that the distribution stream has not been designated, 
i.e. , that only a digest request for outputting the stored 
data has been issued. 
[0033] 
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Fig. 8 is a diagram for explaining the contents of the 
storage management table 313. 
[0034] 

A column 801 entry represents a stream number for data 
to be stored, a column 802 entry represents a storage cycle 
(the number of frames or seconds), a column 803 entry 
represents the length (the number of frames or seconds) of 
data to be fetched, and a column 804 entry represents a 
counter (hereinafter referred to as a storage counter; the 
unit for the number of frames or seconds is employed) for 
counting the number of data sets transmitted since the 
storage start time. A column 805 entry represents a flag 
indicating whether data is being fetched, with "True" 
indicating fetching is in progress and "False" indicating 
fetching is not in progress. A column 806 entry indicates 
whether the process has been initiated in the automatic 
storage mode, with "True" indicating activation was effected 
in the automatic mode and "False" indicating activation was 
effected in another mode. It should be noted that the 
storage setting file 320 stored in the secondary storage 
device 303 is a fixed file that is not changed during the 
operation, and that the storage instructed state that is 
dynamically changed is stored in the storage management table 
313. 

[0035] 

Fig. 9 is a diagram for explaining the contents of the 
stream management table 314. 
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[0036] 

Reference numeral 901 denotes a stream ID number; 902 , 
the address of a communication destination; 903, a port 
number; and 904 , a stream number designated for the port 
number . 

[0037] 

The initialization processing will now be described 
while referring to Fig. 5. First, at step SI, the storage 
management setting file 320 stored in the secondary storage 
device 303 is read, and information, such as the stored data 
stream 601 (the address, the port number and the stream 
number) for designating the information source of a data 
stream to be stored, the access interval 602 for the 
intermittent operation, the individual length 603 of data to 
be fetched, and the automatic storage flag 604 indicting 
whether the data transmission request should be issued to the 
upstream, even without the request from the downstream being 
received, is acquired. Then, at step S2, the above 
information is written in the storage setting table 311 in 
the main memory 302, following which, program control 
advances to step S3, whereat the distribution management 
table 312 and the stream management table 314 are cleared. 
Then, at step S4 the storage management table 313 is cleared. 

Finally, at step S5, by referring to the contents of the 
storage setting file 320, an appropriate time interval (e.g., 
60 seconds) is used to set the timer 306 for the stored 
stream for which "True" is entered in the automatic storage 
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flag column 604, and the storage number indicated by the time 
and the number (No.) of the storage setting table is added to 
the timer activation queue list, 
[0038] 

Fig. 10 is a flowchart showing the main processing 
performed by the distribution server 100 according to the 
embodiment. The program for executing the processing is 
stored in the program memory 310. 

[0039] 

The distribution server 100 in this embodiment repeats 
the main loop after the initialization has been performed at 
the time of activation, and the distribution server 100 
performs processes corresponding to four events: the request 
determination at step Sll, the data arrival determination at 
step S13, the automatic storage timer determination at step 
S15 and the digest transmission timer determination at step 
S17, as well as the acceptance process at step S12, the 
distribution process at step S14, the automatic storage 
process at step S16, and the digest transmission process at 
step S18. 

[0040] 

First, at step Sll, the request acceptance unit 105 
determines whether the request was issued by a downstream 
client. If the request was so issued, program control 
advances to step S12 and the request is accepted. When at 
step Sll the request was not issued by a downstream client, 
program control is shifted to step S13 and a check is 
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performed to determine whether the data has arrived at the 
input processor 102 via the network 110. When the data has 
arrived, program control advances to step S14 whereat the 
received data are distributed to the downstream client by the 
distribution unit 104 and, as needed, are stored in the data 
storage unit 106. When, at step S13, the data has not 
arrived, program control is shifted to step S15 and a check 
is performed to determine whether an event has occurred at 
the automatic storage timer. When a timer event has occurred, 
program control advances to step S16, and the automatic 
storage process is performed. When at step S15 a timer event 
has not occurred, program control is shifted to step S17 and 
a check is performed to determine whether a digest 
distribution timer event has occurred. When this timer event 
has occurred, program control advances to step S18 and the 
digest transmission process is initiated. 
[0041] 

The process steps S12, S14, S16 and S18 will now be 
described in detail, while referring to the flowcharts. 
[0042] 

Fig. 11 is a flowchart showing the acceptance process at 
step S12 in Fig. 10. 
[0043] 

First, at step S21, the request acceptance unit 05 
determines whether the request was issued by the downstream 
client. If the request was so issued, program control 
advances to step S22 and a check is performed to determine 
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whether the request is a connection request. When the 
request is a connection request, program control advances to 
step S23 whereat the distribution server 100 is connected to 
the camera server of the information source by a process 
performed by the distribution manager 107, the distribution 
unit 104 and the network communication unit 101. This 
connection process will be described in detail later while 
referring to the flowchart in Fig. 12. 
[0044] 

When, at step S22 # the request is not a connection 
request, program control is shifted to step S24 and a check 
is performed to determine whether the request is an end 
request. When the request is an end request, program control 
is shifted to step S25 whereat the distribution server 100 is 
disconnected from the camera server by a process performed by 
the distribution manager 107, the distribution unit 104 and 
the network communication unit 101. This disconnection 
process will be described in detail later while referring to 
the flowchart in Fig. 14. 
[0045] 

When, at step S24, the request is not an end request, 
program control advances to step S26 and a check is performed 
to determine whether the request is a digest request. When 
the request is a digest request, program control advances to 
step S27 and a digest process, which will be described in 
detail later while referring to the flowchart in Fig. 15, is 
performed to transmit a video signal stored in the data 
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storage unit 106. When, at step S26, the request is not a 
digest request, program control advances to step S28 and an 
error process is performed. It should be noted that the 
contents of the request received at step S21 by the request 
acceptance unit are as follows . 
[0046] 

<connection request> 

(1) <Connect cameral . canon . co . jp : 60001 : 1 # 1 
150.64.33.44:8901> 

<end (disconnection) request > 

(2) <Disconnect #1 150 . 64 . 33 . 44 : 8901> 
<digest request) 

(3) <Directory 0 150 . 64 . 33 . 44 : 8901> 

(1) indicates a connection request to transmit, as "#1", data 
received from information source [cameral . canon. co . jp : 6001 : 1 ] 
to destination address [150.64.33.44:8901]. (2) indicates an 
end request for the " #1" connection to the distribution 
destination [150.64.33.44:8901]. (3) indicates a request for 
distributing a digest ("0" represents the 0-th) to the 
distribution destination [150.64.33.44:8901]. 
[0047] 

Fig. 12 is a flowchart showing the contents of a 
connection process at step S23 in Fig. 11. 
[0048] 

At step S31, for the request received by the request 
acceptance unit 105, e.g., the above request <Connect 
150.31.11.09:65011:1 # 1150 . 64 . 33 . 44 : 8901> , the distribution 
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manager 107 refers to the stream management table 314 in Fig. 
9 to determine whether there is a distribution stream that 
corresponds to the information source designated as a 
connection destination (in this case [150.31.11.09:65011:1] 
where the address is 150.31.11.09, the port number is 65011 
and the stream number is 1) . When the distribution server 
100 has already been connected to the information source, 
program control advances to step S35; or when the 
distribution server 100 has not yet been connected to the 
information source, program control is shifted to step S32. 
At step S32, an instruction is issued to the request 
transmitter 109 to output a connection request to the 
information source that is the connection destination. Thus, 
a connection request is issued to the upstream camera server 
or the distribution server. Program control then advances to 
step S33 and the distribution manager 107 enters the 
information for the newly obtained stream in the stream 
management table 314 and prepares, in the distribution 
management table 312 in Fig. 7, a new entry corresponding to 
this stream. Program control further advances to step S34 
and the stored condition corresponding to the new stream is 
entered in the storage management table in Fig. 8. Program 
control thereafter advances to step S35 whereat the 
distribution destination ID is allocated and the distribution 
destination information (in this case, the distribution 
destination ID, the address 150.64.33.44, the port number of 
8901, and the distribution management ID of #1) is entered in 
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the distribution destination table 315. Then, an entry 
corresponding to the distribution destination ID is prepared 
and entered in the destination stream ID column 701 that 
corresponds to the distribution stream 160.31.11.09:65011:1 
in the distribution management table 312; the default value 
is entered in the connection time counter column 703; "False" 
is entered in the digest column 704; and "0" is entered in 
the digest counter 705. 
[0049] 

Fig. 13 is a diagram showing the flowchart for the 
storage management information setting process at step 34 in 
Fig. 12. 

[0050] 

First, at step S41, the storage manager 108 determines 
the setup contents stored in the storage management table 313 
by referring to the information for the new stream received 
from the distribution manager 107 and the storage setting 
table 311. The new stream information accompanies 
information indicating that the stream was activated by an 
automatic storage process, which will be described later, or 
upon the receipt of a request from a downstream client. The 
storage manager 108 prepares a new entry for the storage 
management table 313 and enters the distribution stream ID in 
the stream number column 801. Then, when the stream was 
activated in the automatic mode (the automatic storage column 
604 entry is "True"), the storage setting information 
corresponding to the information source of the stream is read 
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from the storage setting table 311. When the stream was not 
activated in the automatic mode (the automatic storage column 
604 entry is "False"), the default value of the stream (= 0) 
stored in the storage setting table 311 is read. Program 
control then advances to step S42 whereat the storage cycle 
column 802 entry is set in the storage management table 313 
by referring to the access interval column 602 entry in the 
storage setting table 311. At step S43, the length of the 
data to be fetched is entered in the fetched length column 
803, after which Program control advances to step S44, 
whereat "0" is entered in the storage counter column 804, and 
to step S45, whereat "False" is entered in the fetching flag 
column 805. At step S46, "True" is entered in the automatic 
mode flag column 806 if the stream was activated in the 
automatic mode, and "False" is entered if the stream was not 
activated in the automatic mode. 
[0051] 

Fig. 14 is a flowchart showing the disconnection process 
at step S25 in Fig. 11. 
[0052] 

First, at step S51, before the disconnection process is 
performed, the distribution manager 107 deletes the entry in 
the distribution management table 312 corresponding to the 
distribution destination ID column 702 entry. Program 
control the advances to step S52 whereat a check is performed 
to determine whether a distribution destination ID is still 
entered in the distribution stream ID column 701 for the 
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deleted entry. When a distribution destination ID is still 
entered, the disconnection process is terminated. When no 
distribution destination ID is entered (empty), program 
control advances to step S53 whereat an instruction is issued 
to the request transmitter 109 to issue a communication end 
request for the distribution stream ID 701. Program control 
then advances to step S54 whereat the distribution management 
table 312 entry corresponding to the distribution stream ID 
701, as well as the corresponding stream management table 314 
entry, is deleted. Program control then advances further to 
step S55, and the storage management table 313 entry 
corresponding to the distribution stream ID column 701 entry 
is deleted. At this time, the original distribution stream 
matches the stream for which the automatic storage column 604 
entry in the storage setting table 311 is "True". A check is 
then performed to determine whether the re-activation of the 
pertinent stream is included in the timer activation queue 
list. When reactivation of the stream is not included in the 
list, an appropriate time interval (e.g., 60 seconds) is set 
for the timer, and the setting time and the storage number 
(No.) in the storage setting table 311 are added to the timer 
activation queue list. 
[0053] 

Fig. 15 is a flowchart showing the digest process at 
step S27 in Fig. 11. 
[0054] 

When the request transmitted by the request acceptance 
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unit 105 to the distribution manager 107 is a digest request, 
the digest process at step S27 is initiated. First, at step 
S61, the distribution manager 107 refers to the distribution 
management table 312 to determine whether the digest is 
currently being distributed to a destination, which is the 
source that issued the digest request. When the digest is 
not being distributed, i.e., when there is no distribution 
management table 312 entry, program control advances to step 
S6 2 and an entry for a new destination is prepared in the 
distribution management table 312. Whereas, when the digest 
is being distributed, program control is shifted to step S63. 
At step S63, "True" is entered in the digest column 704 for 
the destination, and if there is no other digest request in 
the distribution management table 312, the digest 
transmission timer is set. Program control then advances to 
step S64, and the length of the digest stored in the data 
storage unit 106 is entered in the digest counter column 705 
in the distribution management table 312. The above 
described processing constitutes the contents of the 
acceptance process shown in the flowchart in Fig. 11. 
[0055] 

Fig. 16 is a flowchart showing the distribution process 
at step S14 that is initiated after the receipt of data at 
step S13 in the flowchart in Fig. 10. 

[0056] 

This process includes: step S71 for reading received 
data; step S72 for reading a distribution list from a column 



29 



corresponding to the received stream in the distribution 
management table 312, and for entering the distribution list 
in a work list 316; step S73 for determining whether the work 
list 316 is empty; data storage process step S74 for storing 
digest data when the work list 316 is empty; step S75 for 
reading one succeeding distribution destination from the work 
list 316 when the work list 316 is not empty; step S76 for 
determining whether the distribution destination that was 
read is in a digest mode for which the received data need not 
be transmitted, or has been obtained from upstream merely for 
storage, i.e., whether the distribution destination is dummy 
data (the distribution destination ID is a negative value); 
step S77 for transmitting the received data to the 
distribution destination when the decision at step S76 is 
negative; step S78 for updating the distribution management 
table 312 each time a distribution has been completed; step 
S79 for determining whether, as the result of updating, the 
connection time counter 12 in the distribution management 
table 312 has reached "0"; disconnection process step S80 for 
disconnecting the distribution destination when the value of 
the connection time counter 12 has reached "0"; and step S81 
for reducing the size of the work list 316 by removing the 
distribution destination that has been read. 
[0057] 

Specifically, the distribution unit 104 initiates the 
distribution process when an event has occurred indicating 
that the input unit 102 has received data. First, at step 
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S71, the distribution unit 104 reads the received data. Then, 
by referring to the distribution management table 312, the 
distribution unit 104 reads from the distribution destination 
ID column 702 the destination that corresponds to the stream 
in column 701 that provided the received data, and enters the 
destination distribution ID in the work list 316 (step S72). 

Program control then advances to step S73 and the following 
processing is repeated until the work list 316 has been 
emptied. 

[0058] 

When the work list 316 is not empty, program control 
advances to step S75, and one distribution destination is 
read from the work list 316. Then, program control goes to 
step S76 to determine whether the distribution destination ID 
is a negative value, or whether the digest column 704 entry 
for the corresponding distribution destination in the 
destination management table 312 is "True". If the 
distribution destination ID is a negative value or the digest 
column 704 entry is "True", it is assumed that the digest 
transmission has been set and that no transmission is 
required, and thereafter, program control advances to step 
S81. In the other case, program control is shifted to step 
S77. At step S77, the distribution unit 104 transmits the 
received data to the distribution destination via the output 
unit 103, and decrements, by one, the value for the 
connection time counter 703 in the column for the 
corresponding distribution destination in the distribution 
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management table 312 (step S78). A check is then performed 
to determine whether the value in the connection time counter 
column 703 is equal to or smaller than "0". If the value in 
the connection time counter column 703 is equal to or smaller 
than "0", it is assumed that the connection time limit (the 
number of frames) has been exceeded, and program control 
advances to step S80 whereat the distribution destination is 
disconnected. After the disconnection process at step S80, 
or when at step S79 the value in the connection time counter 
703 is not equal to or smaller than "0", program control 
advances to step S81 and the processed distribution 
destination is erased from the work list 316. Program 
control then returns to step S73 to perform the processing 
for the next distribution destination. 
[0059] 

When at step S73 the work list 316 is empty, program 
control advances to step S74 and the distribution unit 104 
shifts the process control to the data storage process. 

[0060] 

Fig. 17 is a flowchart for the data storage process at 
step S74 in Fig. 16. 
[0061] 

This process includes: a stream determination step S91 
for determining whether a stream should be stored; a writing 
period determination step S92 for determining whether the 
current time or the current frame falls within the period of 
time for writing; a writing step S93 for actually writing the 
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received data in the data storage unit 106; and an updating 
step S94 for updating the storage management information. 
[0062] 

First, at step S91, the distribution unit 104 refers to 
the storage management table 313 to determine whether the 
number for a stream that includes the received data to be 
processed has been entered in the storage management table 
313. When the number has not been entered, program control 
advances to step S94. But when that stream number has been 
preset, program control is shifted to step S92 and the 
fetching flag column 805 in the accumulation management table 
313 is examined to determine whether the data is being 
fetched. When "False" is entered in the fetching flag column 
805, the time is not currently within the data writing period 
and program control is shifted to step S94. When "True" is 
entered in the column 805, however, program control advances 
to step S93 and the received data is written in the data 
storage unit 106. Program control thereafter advances to 
step S94 and the accumulation management information written 
in the accumulation management table 313 is updated. 

[0063] 

Fig. 18 is a flowchart for the process at step S94 in 
Fig. 17 for updating the accumulation management information. 

This process includes: subtraction step S101 for 
decrementing, by one, the value in the accumulation counter 
column 804 for the target entry in the accumulation 
management table 313; determination step S102 for determining 
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whether the value in the accumulation counter column 804 is 
equal to or smaller than "0"; fetching determination step 
SI 03 for determining whether the fetching flag column 80 5 
entry is "True"; substitution step S104 for entering "True" 
in the fetching flag column 805; substitution step S105 for 
entering the value in the fetched length column 803 in 
accumulation counter column 804; determination step S106 for 
determining whether the operating mode is the autonomous 
mode; substitution step S107 for entering "False" in the 
fetching flag column 805; substitution step S108 for entering 
the value in the cycle column 802 in the accumulation counter 
column 804; setting step S109 for setting a reactivation 
timer for the autonomous accumulation; and disconnection step 
S110. 

[0064] 

First, at step S101, the distribution unit 104 accesses 
the entry corresponding to the pertinent stream in the 
accumulation management table 313, and decrements by "1" (-1) 
the value in the accumulation counter column 804 . Program 
control then advances to step S102, and the value in the 
accumulation counter 804 is compared with "0". When the 
value is greater than "0", this process is terminated without 
any change. When the value of the accumulation counter 804 
is equal to or smaller than "0", program control is shifted 
to step S103, and the value of the feting flag 805 is 
examined. When the value in the column 805 is not "True" , 
program control advances to step S104, and "True" is entered 
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to the fetching flag column 805. At step S105, the value in 
the fetched length column 803 is entered in the accumulation 
counter column 804, and the processing is terminated. 
[0065] 

When the fetching flag 805 indicates "True" at step S103, 
program control is shifted to step S106 and the value in the 
autonomous mode column 806 is examined. When the autonomous 
mode is not "True", program control advances to step S107 and 
"False" is entered in the fetching flag column 805. At step 

5108, the value in the cycle column 802 is entered in the 
accumulation counter column 804, and the process is 
terminated. When the autonomous mode column 806 entry "True" 
is written at step S106, program control advances to step 

5109. Then the value in the access terminal column 602 
corresponding to the pertinent stream in the accumulation 
setting table 311 in Fig. 6 is referred to, and the time for 
the timer is set in order to resume the autonomous 
accumulation process. Following this, at step S100, the 
disconnection of the stream is performed. The disconnection 
process that is performed is the same as that explained while 
referring to the flowchart in Fig. 14. 

[0066] 

Through the above processing, in the autonomous 
accumulation mode, the stream is temporarily disconnected 
when the data accumulation is completed. Fur-ther, the stream 
is again connected after the designated period of time has 
elapsed, and the reception and re-accumulation of the data 
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are performed. Whereas, for the stream in the non-autonomous 
mode, the data is continuously accumulated in an amount 
equivalent to the value in the fetched length column 803 in 
the accumulation management table 313 , and after an interval 
designated by the cycle column 802 entry, the data 
accumulation is repeated. As a result, the data in the data 
storage unit 106 is periodically updated, and new data is 
constantly accumulated. 
[0067] 

Fig. 19 is a flowchart showing the autonomous 
accumulation process at step S16 in Fig. 10. This process is 
initiated by the same connection process as the that at step 
S23 in Fig. 11. 

[0068] 

Fig. 20 is a flowchart showing the digest transmission 
process at step S18 in Fig. 10. This process includes: step 
S121 for reading the distribution table 315 entry 
corresponding to a digest, and for employing the table 315 as 
the work list 316; step S122 for determining whether the work 
list 316 is empty; step S123 for reading one distribution 
destination; step S124 for transmitting, to the distribution 
destination, received data (digest data) accumulated in the 
data storage unit 106; step S125 for updating the 
distribution management table 312; step S126 for determining 
whether the value in the digest counter column 705 that is 
updated at step S125 has reached "0"; step S127 for 
determining whether the distribution stream is a dummy; step 
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S128 for erasing the distribution destination; step S129 for 
recovering the distribution destination; step S130 for 
deleting the distribution destination from the work list 316; 
step S131 for determining whether there is a digest request 
when the work list 316 is empty; and step S132 for setting a 
timer for digest transmission, 
[0069] 

First, at step S121, the distribution unit 104 refers to 
the distribution management table 312 to select the 
distribution destination for which "True" is entered in the 
digest column 704 and then the selected distribution 
destination is entered in the work list 316. Thereafter, at 
step S122, a check is performed to determine whether the work 
list 316 is empty. If the work list 316 is empty, program 
control advances to step S123. At step S123 one distribution 
destination is read as a target distribution destination from 
the work list 316, and at step S124, the accumulated data is 
read from the data storage unit 106 and is transmitted to the 
target distribution destination. Program control then 
advances to step S125, and the value of the digest counter 
705 in the distribution management table 312 is decremented 
by one (-1). At step S126, a check is performed to determine 
whether the value of the digest counter column 705 is "0". 
When the value of the digest counter is not "0", program 
control is shifted to step S130 and the target distribution 
destination is deleted form the work list 316. Program 
control thereafter returns to step S122. 
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[0070] 

When at step S126 the value in the digest counter column 
705 is "0" , program control is shifted to step S127 . But 
when value in the distribution stream ID column 701 in the 
distribution management table 312 is negative, it is assumed 
the distribution stream is a dummy and program control 
advances to step S128 for the distribution destination 
deletion process. If the distribution stream is not a dummy, 
program control advances to step S129 to perform the 
distribution destination recovery process. That is, at step 
S128 the entry for the target distribution destination is 
deleted from the distribution management table 312, and at 
step S130, the target distribution destination is deleted 
from the work list 316 and program control is returned to 
step S122. At step S129, "False" is entered in the digest 
column 704 for the target distribution destination in the 
distribution management table 312 and program control 
advances to step S130. There, the target distribution 
destination is deleted from the work list 316 and program 
control returns to step S122. The processes at steps S122 to 
S130 are repeated until the work list 316 is empty. When at 
step S122 the work list 316 is empty, program control is 
shifted to step S131 and the distribution management table 
312 is examined to determine whether there is an entry for 
which "True" is entered in the digest column 704. When there 
is such an entry, program control advances to step S132 and 
the timer 306 is set for reactivation of the digest 
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transmission. But when, at step S131, there is no "True" 
entry, the processing is thereafter terminated, 
[0071] 

When the processing in the flowchart in Fig. 20 is 
repeated by resetting the timer 306, the data stored in the 
data storage unit 106 is transmitted to the distribution 
destination that issued a digest request. It should be noted 
that during the process for setting the digest counter column 
705 entry, the length of a digest to be transmitted (the 
number of frames) is set. Each time the digest transmission 
process is called, one set of the data stored in the data 
storage unit 106 is read, and when all the stored data have 
been read, program control returns to the process start point. 

[0072] 

As the digest data is transmitted, associated 
information, such as the address, the port number and the 
stream number of the information source, can be written in 
the header of a data packet, and can be transmitted to the 
downstream reception side. As another method, a control 
packet may be prepared separately from a data packet , and the 
information may be transmitted using this control packet. 
This method can be implemented by using the RTCP (RT Control 
Protocol) described, for example, in RFC1889 (A Realtime 
Transport Protocol), which is one of the standardized 
documents prepared by the Internet Engineering Task Force, 
and the load imposed on the data flow rate can be controlled 
by adjusting the ratio of the control packet. 
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[0073] 

Furthermore, the terminal at the destination of the 
accumulated data can display the received data and associated 
information, can permit the client to select an information 
source to be accessed, and can again issue a connection 
request to the distribution server in this embodiment. 

[0074] 

Fig. 21 is a diagram showing an example structure for a 
buffer memory in the data storage unit 106 used to accumulate 
data. In this embodiment, two buffer areas (e.g., Al and A2) 
are allocated for each stream. 

[0075] 

As well as Fig. 8, Fig. 22 is a diagram showing one part 
of the accumulation management table 313. 
[0076] 

In addition to the structure in Fig. 8, two pointers in 
a read pointer column 811 and a write pointer column 812, 
locations for two buffers in columns 813 and 814, and a read 
end wait flag in column 815 are stored relative to a stream 
number in column 801. When during the reading operation data 
is being read from the read buffer, the read end wait flag in 
column 815 is set to indicate the end of the reading 
operation is being waited for to switch the read and write 
buffers, a process that will be described later. 

[0077] 

The structure of the buffer memory is provided for the 
parallel performance of buffer updating and digest 
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transmission. Specifically, buffers used for a writing 
operation are not used for reading, and during a reading 
operation, of the data read buffers listed in the 
accumulation management table 313, only those buffers 
allocated for reading are read in order, from the top to the 
bottom, while the values in the read buffer column 813 and in 
the read pointer column 811 in the accumulation management 
table 313 are referred to. The value in the read pointer 
column 811 is repeatedly incremented by one as the data is 
read, and when the value in the read pointer column 811 
equals the fetched length 803, the reading from the buffer is 
completed. At this time, when the read complete wait flag is 
set to "True", the read buffer and write buffer are switched, 
"False" is written in the read end wait flag column 815, and 
the values in both the read pointer column 811 and the write 
pointer column 812 are set to "0". 
[0078] 

As is shown in the second row in Fig. 2 2 (the entry for 
stream number "123"), since the read buffer has not yet been 
prepared its value is "0", not a normal value equal to or 
greater than "1", the reading of this stream is skipped. 

[0079] 

Fig. 23 is a flowchart showing the process at step S93 
in Fig. 17 for writing the stored data. This process 
includes: determination step S141 for determining whether 
the read end wait flag column 815 entry is "False"; step S142 
for reading, from the accumulation management table 313, the 
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values in the write pointer column 812 and the write buffer 
column 814; step S143 for writing the received data in a 
location designated by entries in the write pointer column 
812 and the write buffer column 814; step S144 for 
incrementing the value in the write pointer column 812 by 
one; step S14 5 for determining whether the value in the write 
pointer 812 equals the value in the fetched length column 
803; step S146 for determining whether the value in the read 
pointer 811 is "0" or equals the value in the fetched length 
column 803; step S147 for setting the read end wait flag in 
the column 815; and step S148 for switching the buffers. 
[0080] 

For the writing operation, in order to accumulate the 
received data, first, at step S141 the data storage unit 106 
examines the entry for a received stream in the accumulation 
management table 313 to determine whether there is an entry 
in the read end flag column 815. When "False" is not entered 
therein (there is no read end flag column 815 entry), the 
processing is terminated, since it is assumed that the 
writing is disabled until the reading has been completed. 
When "False" is entered therein, i.e., when there is a read 
end wait flag column 815 entry, program control advances to 
step S142, whereat the write pointer column 812 and the write 
buffer column 814 entries are read. Program control then 
advances to step S143, whereat the data received, via the 
network 110, by the input unit 102 is written in the memory 
area designated by the write pointer column 812 and the write 
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buffer column 814 entries, and the value in the write pointer 
column 812 is incremented by one. 
[0081] 

Following this, program control advances to step S144 
and a check is performed to determine whether the value in 
the write pointer column 812 equals the value in the fetched 
length column 803 (i.e., whether the writing has been 
completed) . When the value in the write pointer column 812 
does not equal the value in the fetched length column 803 
(writing has not been completed) , the processing is 
terminated. But when the value in the write pointer column 
812 entry equals the value in the fetched length column 803, 
program control is shifted to step S146. At step S146, a 
check is performed to determine whether the value in the read 
pointer column 811 is "0" (the reading operation is not 
performed at all) or equals the value in the fetched length 
column 803 (the reading has been completed). When the value 
in the read pointer column 811 is not "0" or does not equal 
the value in the fetched length column 803, program control 
is shifted to step S147, whereat "True" is entered in the 
read end wait flag column 815 and the processing is 
terminated. But when, at step S146, the value in the read 
pointer column 811 is "0" or equals the value in the fetched 
length column 803, program control advances to step S148. 
During the buffer switching process, the read buffer and the 
write buffer are switched, and "0" is written in the read 
pointer column 811 and the write pointer column 812. 
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[0082] 

Through this processing, part of the data transmitted by 
the information source can be accumulated and transmitted as 
a digest to the downstream distribution destination. 

[0083] 

Further, at this time, even if no request was received 
from the downstream client, the upstream information source 
can periodically be connected autonomously, in accordance 
with contents that were written in advance, and data received 
from the information source can be stored. 

[0084] 

While referring to the configuration shown in Fig. 2 for 
the embodiment, the data obtained by the camera server 202 
can be transmitted to the viewer 203 from which the request 
was received, and the viewer 203 can employ the digest 
function to identify the camera server 202 that supplied the 
data relayed by the distribution server 100. 

[0085] 

Furthermore, since the autonomous accumulation mode can 
be set by the distribution server, recent images obtained by 
several designated camera servers 202 can be transmitted 
downstream as a digest by the distribution server 100, while 
the images are periodically updated. 

[0086] 

(Other Embodiment) 

When the relay and distribution function is removed from 
the above embodiments, the distribution server can be 
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employed as a so-called directory service server that 
distributes packaged data recently produced by several 
cameras . 

[0087] 

Further, for the configuration in Fig. 3, when a digest 
request is issued by a lower level distribution server to a 
higher level distribution server, and when the data 
transmitted in accordance with a digest request is stored as 
a part of the digest data by the lower distribution server, 
information concerning an information source, such as a 
camera, can be distributed, as a digest, to many more clients. 

[0088] 

The present invention can be applied for a system 
constituted by multiple apparatuses (for example, a host 
computer, an interface device, a reader and a printer) or by 
a single apparatus (for example, a copier or a facsimile 
machine ) . 

[0089] 

Further, the objective of the invention can also be 
achieved by supplying, to a system or an apparatus (or a CPU 
or a MPU) , a storage medium on which software program code 
that implements the functions of the embodiments is recorded, 
and by permitting the system or the apparatus to read and 
execute the recorded program code . 

[0090] 

In this case, the program code read from the storage 
medium provides the functions of the above described 



45 



embodiments, and the storage medium on which the program code 
is recorded constitutes the present invention. 
[0091] 

The storage medium for supplying such program code can 
be, for example, a floppy disk, a hard disk, an optical disk, 
a magneto -optical disk, a CD-ROM, a magnetic tape, a 
nonvolatile memory card or a ROM. 
[0092] 

In addition, with the present invention it is not only 
possible for the functions of the previous embodiments to be 
provided by the execution of program code by the computer, 
but also, the program code can interact with an OS (Operating 
System) running on a computer, or with another software 
application, to provide the functions described in the above 
embodiments . 
[0093] 

Furthermore, with the present invention, program code, 
read from a storage medium, can be written in a memory that 
is mounted on a function expansion board inserted into a 
computer, or in a function expansion unit connected to the 
computer, and in consonance with instructions in the program 
code, a CPU mounted on the function expansion board, or in 
the function expansion unit, can perform part or all of the 
actual processing required to implement the functions of the 
above described embodiments . 
[0094] 

As is described above, according to the embodiments. 
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part of the data received from multiple information sources 
can be stored as a package, and upon the receipt of a request 
from a client, which is a distribution destination terminal, 
the data package can be transmitted to the client to provide 
information concerning the types of data that are available. 
[0095] 

In addition, since the data that is provided by an 
information source is mainly sequential data, such as 
video /image data and sound data, part of the data can be 
stored or extracted. 

[0096] 

Further, since the method for accumulating data to be 
distributed can be established in accordance with the setup 
information, part of the data provided by an information 
source can also be accumulated in accordance with the setup 
information. Thus, data can be appropriately accumulated in 
consonance with the state of the distribution server. 

[0097] 

Furthermore, since the distribution server for these 
embodiments designates a data accumulation method to be used 
by employing at least three exemplar conditions, the source 
from which data is to be fetched, the length of the data that 
is to be fetched and the time interval to be allocated for 
fetching the data, data that in length are equivalent to a 
designated period of time can be obtained from a designated 
information source (fetching source) at a designated interval. 
In addition, multiple information sources (fetching sources) 
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can be designated. 
[0098] 

Moreover, a distribution request from a distribution 
destination (client) that is to be relayed can be accepted, a 
request for the distribution of data prepared and submitted 
to an information source, and part of the data provided by 
the information source, as a consequence of the request 
issued by the distribution destination, can be accumulated. 
Thus, data distribution based on a distribution destination 
request, and the preparation of digest data using the 
distributed data can be performed at the same time by the 
distribution server. 
[0099] 

In addition, since data requests are periodically issued 
to information sources at predetermined intervals and part of 
the data is stored, the latest information available at the 
information sources can be automatically accessed, and 
digests of the accessed data can be prepared and transmitted. 
[0100] 

Also, since data can be accumulated by using a double 
buffer to store part of the data provided by the information 
source, the writing operation for accumulating data and the 
reading operation for distributing digests to clients can be 
performed at the same time. 
[0101] 

[Advantage of the Invention] 

As is described above, according to the effects provided 
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by the present invention, part of the data provided by an 
information source can be accumulated, and these data can be 
transmitted to clients in accordance with instructions 
received for the clients. 
[0102] 

Further, according to the effects provided by the 
present invention, in accordance with a request received from 
a client, data is requested from a designated information 
source and at least part of the data transmitted by the 
information source is accumulated, and a predetermined amount 
of accumulated data is transmitted. 

[0103] 

Furthermore, according to the effects provided by the 
present invention, since at predetermined intervals data are 
periodically requested from information sources and part of 
the data received is accumulated, the data that is so 
accumulated can be transmitted as needed. 
[Brief Description of the Drawings] 

[Fig. 1] 

It is a functional block diagram showing the 
configuration of a distribution server according to one 
embodiment of the present invention. 

[Fig. 2] 

It is a conceptual diagram showing the configuration of 
a network system according to the embodiment of the invention. 
[Fig. 3] 

It is a conceptual diagram showing the configuration of 
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a network system according to another embodiment of the 
invention . 

[Fig. 4] 

It is a block diagram showing the configuration of a 
distribution server according to the embodiment of the 
invention . 

[Fig. 5] 

It is a flowchart showing the activation process 
performed by the distribution server according to the 
embodiment . 

[Fig. 6] 

It is a diagram showing example contents of an 
accumulation setting table according to the embodiment. 
[Fig. 7] 

It is a diagram showing example contents of a 
distribution management table according to the embodiment. 
[Fig. 8] 

It is a diagram showing example contents of an 
accumulation management table according to the embodiment. 
[Fig. 9] 

It is a diagram showing example contents of a stream 
management table according to the embodiment. 
[Fig. 10] 

It is a flowchart showing the main process performed by 
the distribution server according to the embodiment. 
[Fig. 11] 

It is a detailed flowchart showing the acceptance 
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process (S12) in Fig. 10. 
[Fig. 12] 

It is a detailed flowchart showing the connection 
process (S23) in Fig. 11. 
[Fig. 13] 

It is a detailed flowchart showing the accumulation 
management information setting process (S34) in Fig. 12. 
[Fig. 14] 

It is a detailed flowchart showing the disconnection 
process (S25) in Fig. 11. 
[Fig. 15] 

It is a detailed flowchart showing the digest process 
(S27) in Fig. 11. 
[Fig. 16] 

It is a detailed flowchart showing the distribution 
process (S14) in Fig. 10. 
[Fig. 17] 

It is a detailed flowchart showing the data accumulation 
information setting process (S74) in Fig. 16. 
[Fig. 18] 

It is a detailed flowchart showing the accumulation 
management information updating process (S94) in Fig. 17. 
[Fig. 19] 

It is a detailed flowchart showing the autonomous 
accumulation process (S16) in Fig. 10. 
[Fig. 20] 

It is a detailed flowchart showing the digest 
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transmission process (S18) in Fig. 10. 
[Fig. 21] 

It is a diagram showing an example structure of a buffer 
memory in a data storage unit. 
[Fig. 22] 

It is a diagram showing an example for one part of the 
contents of the accumulation management table according to 
the embodiment . 

[Fig. 23] 

It is a detailed flowchart showing the accumulated data 
writing operation (S93) in Fig. 17. 
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[Fig. 1] 

101: network communication unit 

102: input unit 

103: output unit 

104: distribution unit 

105: request acceptance unit 

106: data storage unit 

107: distribution manager 

108: accumulation manager 

109: request transmitter 

[Fig. 2] 

100: distribution server 

110: Internet 

202: camera server 

203: viewer 

[Fig. 3] 

100: distribution server 

110: Internet 

202: camera server 

203: viewer 

[Fig. 4] 

302: main memory 

303: secondary storage device 

304: network I/F 

305: network I/F 

306: timer 

310: program 
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311: accumulation setting table 

312: distribution management table 

313: accumulation management table 

314: stream management table 

315: distribution table 

316: work list 

320: setup file 

321: video storage unit 

[Fig. 5] 

Initialization process 

SI: Read accumulation manager setup file. 

S2 : Write accumulation setting table, 

S3: Initialize distribution management table. 

S4: Initialize accumulation management table. 

S5: Set autonomous accumulation timer. 

End 

[Fig. 6] 

311: accumulation setting table 

601: accumulated stream 

602: access interval 

603: fetched length 

604: autonomous accumulation 

[Fig. 7] 

312: distribution management table 
701: distributed stream ID 
702: distribution destination ID 
703: connection time counter 
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704: digest 

705: digest counter 

[Fig. 8] 

313: accumulation management table (one part) 

801: stream number 

802: cycle 

803: fetched length 

804: accumulation counter 

805: fetching in progress 

806: autonomous mode 

[Fig. 9] 

314: stream management table 

901: stream ID number 

902: address 

903: port number 

[Fig. 10] 
Main loop 

Sll: Request issued? 

S12: Acceptance process 

S13: Data arrived? 

S14: Distribution process 

S15: Autonomous accumulation timer? 

S16: Autonomous accumulation process 

S17: Digest transmission timer? 

S18: Digest transmission process 

[Fig. 11] 

S12: Acceptance process 
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S21: Accept request. 

S22: Connection request? 

S23: Connection process 

S24: End request? 

S25: Disconnection process 

S26: Digest request? 

S27: Digest process 

S28: Error process 

End 

[Fig. 12] 

S23: Connection process 

S31: Already connected? 

S32: Issue connection request. 

S33: Add distribution destination. 

S34: Set accumulation management information. 

S3 5: Add distribution destination. 

End 

[Fig. 13] 

S34: Accumulation management information setting process 

S41: Set accumulated stream number. 

S42: Set accumulation cycle. 

S43: Set fetched length. 

S44: Clear accumulation counter. 

S45: Clear fetching flag. 

S4 6: Set autonomous mode flag. 

End 

[Fig. 14] 
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S25 : 


Disconnection process 


S51 : 


Delete distribution destination. 


S52 : 


Connection, empty? 


S53 : 


Issue end request. 


S54 : 


Delete distribution destination. 


S55 : 


Delete accumulation management information. 


End 




[Fig. 


15] 


S27 : 


Digest process 


S61 : 


Distributing? 


S62 : 


Add new destination to distribution management table. 


S63 : 


Set digest column. 


S64 : 


Set digest counter. 


End 




[Fig. 


16] 


S14 : 


Distribution process 


S71 : 


Read received data. 


S72 : 


Read distribution destination list corresponding to 


received stream, and employ this as work list. 


S73: 


Work list empty? 


S74: 


Data accumulation process. 


S75: 


Read one distribution destination. 


S76 : 


Is digest or distribution destination dummy? 


S77 : 


Transmit received data to distribution destination. 


S78: 


Update distribution management table. 


S79: 


Counter 0? 


S80: 


Disconnection process . 
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S81: Delete distribution destination from work list. 
End 

[Fig. 17] 

S74 : Data accumulation process 
S91: Stream number on list? 
S92: Within writing period? 
S93: Data writing 

S94: Update accumulation management information. 
End 

[Fig. 18] 

S94: Accumulation management update process 

S101: Decrement accumulation counter value by one. 

S102: Accumulation counter <; 0? 

S103: Fetch = True? 

S104: Fetch *- True. 

S105: Accumulation counter <- fetched length. 
S106 : Autonomous accumulation? 
S107: Fetch False. 

S108: Accumulation counter *- cycle. 
S109: Set reactivation timer. 
S110: Disconnection process 
End 

[Fig. 19] 

S16: Autonomous accumulation process 

S23 : Connection process 

End 

[Fig. 20] 



58 



4 *■> f» 



S18: Digest transmission process 

S121: Read distribution list corresponding to digest, and 
employ this as work list . 



S122: 


Work list empty? 




S123: 


Read one distribution destination. 




S124: 


Transmit digest data to distribution 


destination . 


S125: 


Update distribution management table 




S126: 


Digest counter 0? 




S127: 


Is distribution stream dummy? 




S128: 


Delete distribution destination. 




S129 : 


Recover distribution destination. 




S130: 


Delete distribution destination from 


work list. 


S131: 


Digest request? 




S132: 


Set digest transmission timer. 




End 






[Fig. 


21] 




corresponding to one stream 




[Fig. 


22] 




801: 


stream number 




803: 


fetched length 




811: 


read pointer 




812: 


write pointer 




813: 


read buffer 




814: 


write buffer 




815: 


read end wait 




[Fig. 


23] 




S93: 


Write accumulated data. 
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S141: Read end wait = False? 

S142: Read read pointer and write pointer. 

S143: Writing data 

S144: Increment write pointer value by one, 

S145: Write pointer = fetched length? 

S146: Read pointer = 0 or fetched length? 

S147: Set read end wait flag. 

S148: Switch buffer. 
End 
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